Effects of vitamin K deficiency, warfarin, and inhibitors of protein synthesis upon the plasma levels of vitamin K-dependent clotting factors in the chick.
Two-week-old chicks adequate in vitamin K showed a relative lack of vitamin K-dependent clotting factors when compared with the rat, cow, and man. Chick prothrombin was 50%, IX 8%, and X 6% of respective levels in the rat. Factor VII was not detectable in chick plasma. When 1-day-old chicks were fed a vitamin K-deficient diet, prothrombin levels fell to 5% in 5 days, whereas factors IX and X fell to only 60% of normal. After warfarin administration to normal chicks, prothrombin levels fell to 20% in 6 hours, whereas factors IX and X fell to 60%. When cycloheximide was given to normal chicks, all vitamin K-dependent factors fell at the same relative rate with a half time of 2 hours. Cycloheximide also completely blocked the effect of physiological doses (10 mug) of phylloquinone upon prothrombin synthesis, but only partially blocked the effect of pharmacological doses (2.5 mg) of phylloquinone, suggesting an antagonism between cycloheximide and vitamin K at the ribosomal level. Puromycin was effective in blocking the action of vitamin K at both physiological and pharmacological doses. In the chick, unlike the rat, it appears that (1) cycloheximide is fully effective in blocking the action of physiological doses of vitamin K and (2) the regulatory systems for factors IX and X appear to have a higher affinity for vitamin K and a lower affinity for warfarin than the regulatory system for prothrombin.